ABSTRACT
INTRODUCTION
Polymeric structures of complexes with bridging groups are currently attracting much attention for their interesting structures and wide applications [1] [2] [3] . Schiff bases derived from salicylaldehyde and its derivatives are a kind of versatile ligands in coordination chemistry. The rational design and construction of polymeric structures of complexes with Schiff bases are of particular interest in coordination and structural chemistry. The preferred way to construct polynuclear complexes is the use of suitable bridging groups, such as N 3 -, NCS -, N(CN) 2 -, dicarboxylate, 4,4'-bipy, and so on [4] [5] [6] [7] . Among the bridging groups, azide ligand has been received particular interest because it is very useful to design extended polynuclear complexes. It can bind up to three metal atoms when acting as a monatomic bridge (end-on, EO) and up to six using the two terminal nitrogen atoms to bridge (end-to-end, EE) (Scheme 1) [8] [9] [10] . A major obstacle to a more comprehensive study of such azide-based polymeric coordination complexes is the lack of rational synthetic procedures, since with the present state of knowledge it is hardly possible to determine which coordination mode will be adopted by the azide ligand and whether the sought-after alternating chain structure will finally be formed. Hydrogen bonds are known as an important factor for the self-assembly of complexes [11] [12] [13] . Our recent research indicated that hydrogen bonds can influence the bridging modes of azide ligands 14 . As a continuation of the work on self-assembly preparation of azido-bridged polymeric complexes, in this paper, two new end-to-end azido-bridged polymeric copper(II) complexes, [CuL 1 (μ 1, 3 
EXPERIMENTAL

Materials and Methods:
Starting materials, reagents and solvents with AR grade were purchased from commercial suppliers and were used without further purification. The Schiff bases were prepared according to the literature method 15 . Elemental analyses were performed on a Perkin-Elmer 240C elemental analyzer. IR spectra were recorded on a Jasco FT/IR-4000 spectrometer as KBr pellets in the 4000-200 cm -1 region. Single crystal structural X-ray diffraction was carried out on a Bruker SMART 1000 CCD area diffractometer. Molar conductance of the complexes at concentration of 10 -3 M in absolute methanol was measured with a Shanghai DDS-11A conductometer. Thermal stability analysis was performed on a Perkin-Elmer Pyris Diamond TG-DTA thermal analyses system.
Synthesis of Complex (1):
To the methanolic solution (10 mL) of HL 1 (0.021 g, 0.1 mmol) was added a methanolic solution (10 mL) of copper nitrate (0.024 g, 0.1 mmol) and an aqueous solution of sodium azide (0.007 g, 0.1 mmol) with stirring. The mixture was stirred for 30 min at room temperature to give a blue solution. After keeping the solution in air for a few days, blue block-shaped crystals of the complex, suitable for X-ray crystal structural determination, were formed on slow evaporation of the solvent. The crystals were isolated, washed three times with methanol and dried in air. Yield 53%. Characteristic IR data (KBr, cm Data collection, structural determination and refinement: Diffraction intensities for the complexes were collected at 298(2) K using a Bruker SMART 1000 CCD area-detector diffractometer with MoKα radiation (λ = 0.71073 Å). The collected data were reduced with the SAINT program 16 , and multi-scan absorption correction was performed using the SADABS Scheme 1. Bridging modes of the azide ligand.
e-mail: youzhonglu@yahoo.com.cn program 17 . The structures of the complexes were solved by direct method, and were refined against F 2 by full-matrix least-squares method using SHELXTL 18 . All of the non-hydrogen atoms were refined anisotropically. The amino hydrogen atom of complex (1) was located from a difference Fourier map and refined istropically, with N-H distance restrained to 0.90(1) Å. The remaining hydrogen atoms were placed in calculated positions and constrained to ride on their parent atoms. The crystallographic data for the complex are summarized in Table 1 . Selected bond lengths and angles are given in Table 2 . Table 2 Selected bond lengths/Å and angles/° for the complexes.
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RESULTS AND DISCUSSION
The Schiff bases HL 1 and HL 2 were readily prepared by the condensation reaction of 4-methoxysalicylaldehyde with N-methylethane-1,2-diamine, and 5-chlorosalicylaldehyde with N,N-dimethylpropane-1,3-diamine, respectively, in methanol. The copper complexes were prepared by the reaction of the Schiff bases, copper nitrate, and sodium azide in methanol under room temperature. The oily product of the Schiff bases and crystalline product of the complexes are stable in air, and soluble in common polar organic solvents such as DMSO, DMF, methanol, ethanol, and acetonitrile, but insoluble in water. The molar conductance values for complexes 1 and 2 measured in methanol at a concentration of 10 -3 M are 21 and 25 Ω -1 cm 2 mol -1 , respectively, suggesting they are non-electrolytes 19 . Structural Description of the Complexes: The molecular structures of complexes (1) and (2) are shown in Figs. 1 and 2 , respectively. X-ray crystallography reveals that both complexes are end-to-end azido-bridged polymeric copper(II) species. The Cu···Cu distances are 5.173(2) Å in (1) and 5.277(2) Å in (2) . Both Schiff bases serve as tridentate ligands to form five-and six-membered chelate rings with Cu atom in the complexes. The coordination geometry around each metal center can be best described as a slight distorted square pyramid, with the three donor atoms of the Schiff base ligand and one azido N atom defining the basal plane, and with another azido N atom occupying the apical position. The Cu atoms in the complexes lie 0.142(2) Å for (1) and 0.210(2) Å for (2) from the least-squares planes defined by the basal donor atoms, in the direction of the apical ligands. The coordinate bond distances and bond angles in (1) are shorter than those in (2), which might caused by the existence of five-membered chelate ring Cu1-N1-C8-C9-N2 in (1), while six-membered chelate ring Cu1-N1-C8-C9-C10-N2 in (2) . When compared to other similar complexes 15, [20] [21] [22] [23] , it can be seen that the bond differences are not unusual.
In the crystal structure of complex (1), [CuL 1 ] units are linked through end-to-end azido bridges, as well as intermolecular N-H···O and C-H···N hydrogen bonds (Table 3) , to form chains running along b axis (Fig. 3) . In the crystal structure of complex (2), [CuL 2 ] units are linked through end-to-end azido bridges, as well as intermolecular C-H···N hydrogen bonds (Table 3) , to form chains running along a axis (Fig. 4) . Table 3 Hydrogen-bond geometry (Å, °) of the complexes. IR spectra: The IR spectra of the Schiff bases and their complexes provide information about the metal-ligand bonding. The weak and broad absorptions in the region 3250-3400 cm -1 are assigned to the O-H groups of the free Schiff bases. In the spectrum of complex (2), the weak and sharp band at 3207 cm -1 is assigned to the vibration of N-H group. The strong absorption bands at 1615 cm -1 for HL 1 and 1618 cm -1 for HL 2 are assigned to the azomethine groups, ν(C=N) 24 . These bands are shifted to lower wave numbers in the spectra of the complexes (1601 cm -1 for (1) and 1603 cm -1 for (2)), attributed to coordination of the azomethine nitrogen atoms to the metal atoms. The strong absorption bands of the Ar-O bonds for the free Schiff bases are located at about 1239 cm -1 , which are observed at lower wave numbers for the complexes (1219 cm 
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CONCLUSION
In summary, we have reported the self-assembly preparation, crystal structures, and characterization of two new end-to-end azido-bridged polymeric copper(II) complexes derived from the tridentate Schiff bases 5-methoxy-2-[(2-methylaminoethylimino)methyl]phenol and 4-chloro-2-[(3-dimethylaminopropylimino)methyl]phenol. The results revealed that the hydrogen bonds may influence the bridging modes of the azido ligands. More work needs to be carried out to investigate the influence factors, such as solvent and temperature used for the crystallization, steric effects of the ligands, as well as the molar ratio of the starting materials.
Appendix A. Supplementary data CCDC -891221 for (1) and 914978 for (2) contain the supplementary crystallographic data for this paper. These data can be obtained free of charge at http://www.ccdc.cam.ac.uk/const/retrieving.html or from the Cambridge Crystallographic Data Centre (CCDC), 12 Union Road, Cambridge CB2 1EZ, UK; fax: +44(0)1223-336033 or e-mail: deposit@ccdc.cam.ac.uk.
